Introduction {#s1}
============

Every year in South Africa, as has probably been the case for centuries, young men undergo circumcisions as part of traditional rites of passage. However, over the past few decades there has been a reported rise of botched circumcisions leading to a number of complications, including penile amputation and death.[@R1] Currently, it is estimated that roughly 250 traditional circumcisions lead to penile amputation every year in South Africa[@R4]; for 2015, there were 57 deaths during the summer circumcision season and 44 deaths during the winter season,[@R5] and 27 initiates died during the summer of 2016.[@R6] The South African government's official position is one of deep concern. The Ministry of Health has made it mandatory for traditional surgeons to register with the Department of Health. The Ministry of Co-operative Governance and Traditional Affairs has started to visit initiation schools and some arrests have been made.[@R7] Despite these measures, traditional circumcisions by unqualified practitioners, some leading to permanent injury and death, continue unabated.

On 11 December 2014, a team of South African urologists and reconstructive surgeons at Tygerberg Hospital in South Africa performed what was hailed as the first successful penile transplant in the world on a 21-year-old victim of a botched traditional circumcision.[@R8] While the long-term success of the operation remains to be seen, the patient's sexual function appears to have been restored, given that his girlfriend has reportedly become pregnant.[@R9] Technically, however, this was not a first. In 2006, a penile transplant was conducted in Guangzhou, China. After the operation, the Chinese patient resumed normal urinary function, and there were no signs of infection or tissue rejection. However, 2 weeks later, the patient experienced significant psychological distress, and the transplant was reversed by the surgical team at the patient's request.[@R10] More recently, reports emerged in the New York Times about proposed penile transplant surgery to be offered in the USA to wounded war veterans who suffered genitourinary injuries in Iraq and Afghanistan.[@R4] On 8 May 2016, the first US penile transplantation took place with a patient with cancer in Massachusetts General Hospital.[@R11] More recently, on 21 April 2017, the surgical team of Prof. Van der Merwe at Tygerberg Hospital conducted a second penile replacement operation.[@R12] In our view, advances in penile transplantation in South Africa and elsewhere should not be an occasion for simple medical triumphalism. What significance does the ability to perform penile transplants have for young men in rural South Africa mutilated by traditional circumcision rites? In what follows, we will first present arguments in favour of promoting penile transplantation---including the use of public health funding---as a response to cases of severe penile injury in developed country settings. We will then present counterarguments and reasons for scepticism relative to the South African context.

Promoting penile transplantation: reasons in favour {#s1a}
---------------------------------------------------

An argument in support of penile transplantation starts from a recognition of the extensive physical and psychosocial suffering of men and boys with severe genitourinary injuries. Damage to the genital area can result in impairment of excretion, urinary incontinence, sexual dysfunction, hormonal imbalance and infertility.[@R13] Those who have sustained penile injuries also commonly suffer from feelings of emasculation, suicidality and post-traumatic stress disorder.[@R14] While penile transplantation (like its facial counterpart)[@R15] is life-enhancing rather than life-saving, successful transplantations could nevertheless substantially improve quality of life. In countries like the USA, three key beneficiary groups stand out: wounded military personnel, patients with cancer, accident victims and transgender men.

In the case of soldiers wounded in war, one could argue that the government has a clear obligation to support penile transplantation experimentation and successful interventions that result. This would presumably fall under a government obligation to provide compensation to those wounded during service for their country. The special obligation would be based on reciprocity, that is, veterans with genitourinary injuries should be cared for in exchange for the sacrifices they made in the line of duty. This obligation is stronger in regard to a conscription army where soldiers are coerced to fight and risk injury, but a reciprocity-based obligation to provide healthcare also remains in force in the case of volunteer armies.[@R16] Further, this kind of obligation cannot be fulfilled by providing *any* sort of compensation. As Nancy Jecker puts it: "We cannot give reparation for the loss of a leg by providing a soldier with a financial bonus, better housing, or an expensive car. Reparation instead requires that we provide benefits, such as prosthetic devices and physical therapy, designed to make the soldier whole, i.e., to restore the soldier as much as possible to the state that existed prior to the injury."[@R17] The special relationship of reciprocity yields at least a prima facie obligation on the part of government to provide penile transplantation for injured soldiers who meet medical and other criteria for the intervention.

A similar obligation could be extended to civilians suffering penile injuries due to non-battlefield causes, such as cancer or accidents, as with the patient in Boston. In this case, however, the basis of the obligation would have to change from reciprocity to a putative right to healthcare. Following Matthew Liao, one could argue for a right to basic healthcare, and then add further arguments to cover a further right to more-than-basic healthcare, including penile transplantation. Liao argues: (1) human beings have human rights to the fundamental conditions for pursuing a good life; (2) basic health is a fundamental condition for pursuing a good life; (3) therefore, human beings have a human right to basic health; (4) a human right to basic health implies a human right to those essential resources for maintaining and promoting basic health; (5) basic healthcare is an essential resource for maintaining and promoting basic health; (6) therefore, there is a human right to basic healthcare.[@R18] The further step, that is, whether human beings with disabilities have rights to more than just basic healthcare, has long been discussed, without consensus.[@R19] Defence of such rights leads quickly into questions of healthcare resource allocation, where under many cost-effectiveness models those with pre-existing disabilities often have *less* claim to medical care than the non-disabled. In many cases, getting the greatest benefit from scarce medical resources means providing them to those who are (healthwise) less worse off. Against this background, the ingredients for an argument for a right to penile transplantation in the US context would include: the fact that relatively few people would demand it; that the costs of the operation are likely to go down as techniques improve; that private insurance companies may provide coverage in the future. Many problems remain, clearly, such as weighing a right to penile transplantation against rights related to other, difficult-to-compare and more life-threatening forms of disability. However, that is true of all such rights.

Further, penis transplants are already stirring interest within the transgender community.[@R20] For the first time, gender reassignment surgery could provide those born biologically as women but who experience themselves as men with a functional penis. The surgical procedures will be riskier and more complex than other cases, due to the transplant being preceded by extensive urethral reconstruction, reconstruction of the scrotum and removal of the vagina. Arguments in favour of supporting and promoting penis transplantation here are unlikely to be based on reciprocity or disability, but rather human rights to (sexual) health. The surgical alignment of genital anatomy with gender identity would have to be regarded not as cosmetic or as a form of enhancement, but as fundamental to the well-being of transgender men.

If penile transplantation proves safe and effective, no doubt it will be gradually integrated within healthcare systems in developed countries. No doubt, too, this will be accompanied by ethical challenges, as some have already pointed out.[@R21] These include: risks of the procedure, including physical risks such as cancer and death---as has been the case with the first facial transplant patient on life-long immunosuppression,[@R23] as well as psychosocial risks; enhanced consent processes including information on risk of graft failure and need to take immunosuppressant drugs for life; need to explicitly inform potential organ donors and family members of donors of the possibility of genital donation; responsible inclusion of first recipients in early penis transplant trials; provision of long-term postoperative psychosocial support; and last but not least, increasing equitable access to what will initially be a prohibitively expensive intervention, like other vascularised composite allotransplantation procedures.[@R24]

In short, ethical reasons can be given to support and promote penile transplantation as an innovative surgical procedure in a context like the USA. Our question, however, is what significance penile transplantation has for less well-resourced settings, with struggling healthcare systems, and with relatively high incidence of genitourinary injuries, such as South Africa.

Traditional male circumcision in South Africa and government obligations {#s1b}
------------------------------------------------------------------------

As mentioned above, the population most in need of penile transplantation in South Africa are young male victims of botched circumcisions rather than wounded military personnel, the victims of accidents or cancer or transgender men. We will argue that the ethical reasons for pursuing penile transplantation for this population are weaker than in the case of more resource-rich countries, and the focus in South Africa should be firmly on measures to prevent botched circumcisions from happening in the first place.

But before staking this position, let us examine an important objection. Namely, one could argue, on the basis of liability, that the South African government has a responsibility to provide a high standard of care for victims of botched traditional circumcisions. The ill effects of traditional male circumcision in South Africa is not new. The results of research studies and calls for reform of traditional practices have been in the public domain for a number of years. If those at the South African Ministry of Health knew about the science, they are culpable for inaction; if they were ignorant of the science, this is *culpable* ignorance. Knowledge of health affairs is their job. Assuming the state has a responsibility to protect the health of their citizens, then the government has failed to prevent botched circumcisions from happening. Having failed in their duty to protect, they owe healthcare to victims of penile amputation, and more specifically, penile transplantation once it is demonstrated to be safe and effective.

The objection has some merit, but government responsibility in this case is more diffuse and less robust than the argument suggests. Deaths and injuries of circumcision initiates was never a serious concern for the Apartheid government, as these took place in the 'homelands' (or Bantustans) to which Blacks were assigned under the former regime. After the first democratic elections in 1994, governmental regulation of traditional male circumcision became a contentious political issue, particularly after the Eastern Cape provincial government passed the Application of Health Standards in Traditional Circumcision Act of 2001, provisions of which were regarded by traditional leaders as violations of cultural rights.[@R25] In years 2001--2006, circumcision-related complications and fatalities remained virtually unchanged in the province, at least partly due to the views among some traditional leaders that all government interference in the ritual are undesirable.[@R26] In response, the Ministry of Cooperative Governance and Traditional Affairs is currently crafting new national legislation, based on the Draft Policy of the Customary Practice of Circumcision in South Africa (2015).[@R27]

While legislative reform and enforcement efforts are welcome, recent studies indicate that botched circumcisions and indifference to legal prohibitions strongly reflect socioeconomic circumstances. Traditional male circumcision in South Africa has increasingly become a for-profit business in a context of deprivation and high unemployment. Licensed traditional surgeons at registered initiation schools charge more than 300 rand (US\$20) per initiate. In some communities, where there is substantial social pressure for young men to be circumcised, those who cannot afford legalised traditional services often turn to cheaper, non-registered schools and illegal (often quite young) practitioners.[@R28] There are even reports of circumcision schools being operated like crime syndicates, where drug abusers are hired by kingpins to recruit boys for circumcision without their parent's knowledge or consent, and where ransom letters are issued to parents demanding money for their safe return.[@R29] Many botched circumcisions stem from a conflict between the imperatives of tradition on the one hand, and the pressures of poverty on the other.

In short, responsibility for initiation deaths and injuries is shared by a number of key stakeholders: the government, traditional leaders, those who run circumcision schools and traditional practitioners involved in the act of circumcision and follow-up care, parents, police and community members. It is not clear that the South African government is solely at fault to prevent penile amputations due to botched circumcisions, nor (on grounds of liability, at least) that they owe penile transplantation to victims of botched circumcisions once the procedure is proved safe and effective. Of course, one could argue for governmental obligations on alternative grounds, such as the human right to health. But this would not distinguish penile transplantation from many other needed health interventions in South Africa to which the majority do not have access.

Significance of penile transplantation for South Africa {#s1c}
-------------------------------------------------------

What does the ability to successfully transplant a penis mean in South Africa? Should the government support and promote the procedure by funding further research on the intervention and striving to integrate it into local health systems? We will argue that, at this juncture, this approach would be largely wasteful, ineffectual from a public health perspective and even in some ways harmful.

Unjustifiable cost {#s1d}
------------------

As mentioned, current costs of a penile transplant are extremely high. According to Andre Van der Merwe, the urologist who led the team that performed the penile transplant in South Africa, the total cost for the first month was estimated at 243 000 rand (US\$17 500) and approximately 16 000 rand per month (US\$1150) for immunosuppression for the first 3 months after the operation (Andre Van der Merwe, personal communication, 2015). Immunosuppression is, however, lifelong and amounts to at least US\$14 000 per year.

Expenditures on penile transplants in resource-depleted settings must be contextualised. According to World Bank data (2013), South Africa has a gross domestic product of approximately US\$350 billion of which 9.1% is spent on healthcare, less than half the US expenditure on healthcare. The per capita income in South Africa is US\$12240, and per capital healthcare expenditures of South Africans, according to the WHO and OCED (2014), is US\$981. These numbers must then be disaggregated by racial/ethnic groups, particularly groups in rural areas most likely to be subject to botched circumcisions. The out-of-pocket costs of penile transplants are therefore likely to far exceed the means of those most likely to need one. This population is also highly unlikely to have health insurance or be financially supported by non-profit organisations for this purpose. In addition, according to Beth Engelbrecht (Director of Health, Western Cape) at an address to the Faculty of Medicine and Health Sciences at Stellenbosch University, there is a predicted national deficit of close to 10 billion rand (US\$787 million) for health for the 2015--2016 financial year. For this reason, government allocation of funds for penile transplants would be very hard to ethically justify in the light of other pressing health priorities affecting vast numbers of vulnerable South Africans, notably HIV/AIDS, tuberculosis, interpersonal violence, cerebrovascular disease and heart disease.[@R30]

Unrealistic standard of care {#s1e}
----------------------------

One might argue that new medical technologies are always expensive at first, but over the course of time, they become a normal part of the local standard of care. For example, antiretroviral treatment was astronomically expensive when first introduced in the 1990s, and inaccessible to the millions of HIV-positive people who needed it in low-income countries. After advocacy, concessions by pharmaceutical companies and the rise of generic drugs, the prices of antiretroviral treatment dropped, saving the lives of millions of patients around the world. Who is to say that the same evolution will not happen with penile transplants?

However, this argument has a number of shortcomings. It is first worth noting that in the case of antiretroviral treatment, it has taken two decades to provide just partial coverage to those who need it, particularly in low-resource settings.[@R31] Second, unlike antiretroviral treatment, penile transplant surgery is more demanding in terms of consuming healthcare infrastructure and resources. The better analogy would be with other surgeries or transplants. To what extent have (for example) heart surgery or lung transplants become standard of care for patients, particularly those less well off, in southern Africa?

Access to cardiac surgery in sub-Saharan Africa is known to be extremely low. According to Maribel *et al*, the ratio of cardiac surgery centres to patients is 1:33 million, excluding South Africa.[@R32] While South Africans have relatively greater access to cardiac surgery than other Africans, much of the cardiac surgery takes place at expensive private clinics. To take another example, the first successful kidney transplant was performed at Boston's Bingham Hospital in 1954. Sixty years later, access to kidney transplants in sub-Saharan Africa remains highly restricted, with the majority of African countries having no facilities to provide transplants at all.[@R33] In addition, cardiac surgery and kidney transplants are potentially life-saving interventions; the idea that penile transplants might become 'standard of care' in Africa seems far-fetched.

Potential for destructive hope {#s1f}
------------------------------

What effects are likely when a new successful medical intervention takes place, is publicised heavily in the media, but is highly unlikely to become the local standard of care anytime soon or ever? While answering this question will require robust social science research, it is reasonable to believe that the news will not be received with indifference among young men who have been maimed in circumcision rites, their partners and their families. With approximately 250 traditional circumcisions resulting in penile amputation a year, South Africa has a huge backlog of young men who would give anything to have a penile transplant. This desperation compounds their vulnerability. At the same time, there are also many foreign women in South Africa who may want or need reversal of female genital mutilation procedures that were conducted in other African countries. In the context of a public health system that is often failing to meet the needs of ordinary patients with common ailments, can needed procedures for non-life-threatening conditions be provided on an equitable basis? Medical advances that open exciting new treatment opportunities in one context can open a floodgate of futile expectation in another.

Prevention versus treatment {#s1g}
---------------------------

Given our argument in the previous sections, it seems more reasonable to continue to pursue prevention efforts to minimise the incidence of botched male circumcision rather than concentrate on penile transplantation as a therapeutic intervention. In South Africa, it is not clear that the medical profession has embarked on an extensive and effective process of community engagement and community consultation with respect to traditional male circumcision. Many questions are currently unanswered. What level of collaboration currently exists between the modern medical establishment and traditional practitioners? What circumstances tend to lead to botched male circumcisions? What legal mechanisms can be effectively employed to deter traditional practitioners from unsafe practices or effectively sanction those who are responsible for injuries or deaths?

Increased calls to alter traditional male circumcision practices have come from another quarter, namely in initiatives to circumcise men in sub-Saharan Africa for HIV prevention purposes. Voluntary medical male circumcision (VMMC) and traditional circumcision clearly have different purposes, procedures and meanings. Some traditional communities are resistant to joining forces with VMMC programmes, because the latter medicalises the rite of circumcision through the use of using modern surgical instruments and anaesthetics, and having medical officer oversight. Nevertheless, traditional practitioners and the South African government and medical establishment must continue to forge a durable compromise between honouring traditional values and ensuring the safety of initiates. With approximately 35 traditional male circumcision deaths per year and approximately 250 penile mutilations per year, it is obvious that there is a long way to go, yet this---rather than investing resources in penile transplantation technology---is the only reasonable path.

Conclusion: history repeating itself {#s2}
====================================

The successful penile transplantation in South Africa was new and exciting. But unfortunately, on reflection, it is part of an old and familiar pattern. In developed countries, health problems are often regarded from a strongly biomedical perspective, and high-technology biomedical interventions are developed to resolve them. Those technologies are then typically exported (to some extent) to developing countries, where usually only a tiny socioeconomic elite is able to enjoy their benefits. Developing low-technology, preventive and potentially more equitable approaches to health problems is apparently less interesting (also financially) than producing the 'the next new treatment' through research and development. The case of penile transplantation brings the shortcomings of this long-established pattern into sharp relief. Botched circumcisions are a social problem, not just a medical problem, and, for reasons of effectiveness and ethics, need to be treated as such.
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